
Prime-representing function

Proposition: For K in

we have ∀N > K 8, ∃p ∈ primes(N)

N 3 < p < (N + 1)3 − 1

Proposition: Let q0 > K 8 be a prime. Then there exists an infinite sequence of primes

q0, q1, …

such that

∀n > 0, q3
n < qn+1 < (qn + 1)3 − 1

We have ∀n > 0

Therefore, (qn + 1)
1

3n  is decreasing and (qn)
1

3n  is strictly smaller than (qn + 1)
1

3n . Thus,

(qn)
1

3n  is bounded and strictly increasing.
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A prime-representing function is a map

f : N → primes(N)

(Difference between consecutive primes) There is an integer K ∈ N such that

pn+1 − pn < Kp
5
8
n

where pn is the n-th prime number.

(Difference between consecutive primes) There is an integer K ∈ N such that

pn+1 − pn < Kp
5
8
n

where pn is the n-th prime number.

Let pn be the greatest prime less than N 3, that is pn := max[0, N 3) ∩ primes(N). Then

N 3 < pn+1

< pn + Kp
5
8
n

< N 3 + KN
15
8

< N 3 + N 2

< N 3 + 3N 2 + 3N

= (N + 1)3 − 1

(qn + 1)
1

3n > (qn)
1

3n

v(n + 1) > (qn)
1

3n

v(n + 1) < (qn + 1)
1

3n

Therefore, (qn)
1

3n  is a convergent sequence and

A := lim
n→∞

(qn)
1

3n ∈ N

exists.

​ We have ∀n > 0

(qn)
1

3n < A < (qn + 1)
1

3n

⟹ qn < A3n

< qn + 1

(W H Mills' prime-representing function) There exists A ∈ R such that

∀n ∈ N>0, ⌊A3n

⌋ ∈ primes(N)
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